Drawing on newly published macroeconomic statistics, this paper estimates the amount of household wealth owned by each country in offshore tax havens. The equivalent of 10% of world GDP is held in tax havens globally, but this average masks a great deal of heterogeneity-from a few percent of GDP in Scandinavia, to about 15% in Continental Europe, and 60% in Gulf countries and some Latin American economies. We use these estimates to construct revised series of top wealth shares in ten countries, which account for close to half of world GDP. Because offshore wealth is very concentrated at the top, accounting for it increases the top 0.01% wealth share substantially in Europe, even in countries that do not use tax havens extensively. It has considerable effects in Russia, where the vast majority of wealth at the top is held offshore. These results highlight the importance of looking beyond tax and survey data to study wealth accumulation among the very rich in a globalized world.
Introduction
Measuring the wealth of rich households is getting increasingly hard in a globalized world. Since the 1980s, a large offshore wealth management industry has developed in Switzerland, Hong Kong, the Bahamas, and similar offshore financial centers. Banks located in these countries cater to wealthy individuals from around the world. They provide a variety of financial services to these individuals, many of which are legal and legitimate, but most of which make wealth harder to observe in traditional economic datasets, such as national accounts and tax records. Zucman (2013) estimates that 8% of the world's household financial wealth-the equivalent of 10% of world GDP-is held offshore. There is evidence that global offshore wealth has increased considerably over the last four decades, as a growing number of offshore centers have entered the market for cross-border wealth management, and information technology and financial innovation have made it simpler to move funds oversees.
Yet the implications of the globalization of wealth management are not well understood. As offshore centers rarely publish informative statistics, we do not have a clear view of who uses tax havens. Does most of the wealth held offshore belong to residents of rich countries, or to residents of developing countries? Does it mostly belong to ultra-rich households (e.g., with more than $50 million in net wealth), to corrupt political elites, or to a broader segment of the population? Is most of it hidden from tax authorities, or do people use tax havens for non-tax reasons-for instance, to get access to better financial services than available in their home country? These are key issues for the study of inequality, public economics, and developmentand likely to become even more important in the future, as global wealth is rising fast and increasingly takes the form of movable financial assets (Piketty and Zucman, 2014) .
In this paper, we take a step toward addressing these questions by drawing on newly published macroeconomic statistics. In 2016, a number of prominent offshore financial centersincluding Switzerland, Luxembourg, the Channel Islands, and Hong Kong-started disclosing bilateral data on the amount of bank deposits that foreigners own in their banks. These data have been collected for several decades by the Bank for International Settlements (BIS), but until 2016 the BIS only disclosed statistics aggregated at the country level (such as the total amount of foreign-owned bank deposits in Hong Kong) rather than at the bilateral level (such as the amount of bank deposits owned by Indian residents in Hong Kong). In 2016, most offshore centers authorized the BIS to disseminate bilateral data. These series are retrospective and go back in most cases to the early 2000s, or even earlier. As a result, we now have access to time series for the value of the bank deposits owned by, say, Russian residents in Switzerland, or by Germans in Jersey. We use these data to make two contributions.
First, we construct estimates of the amount of wealth held by each country in all the world's offshore tax havens. More precisely, we use the newly disclosed BIS bilateral banking statistics to allocate the global amount of offshore wealth estimated by Zucman (2013) to each of the world's country. To our knowledge, it is the first time that such country-by-country estimates of offshore wealth are computed.
The analysis of this new dataset reveals a number of striking results. We find that while about 10% of world GDP is held in tax havens globally, this average masks a great deal of heterogeneity.
Scandinavian countries own the equivalent of only a few percent of GDP in offshore wealth, but this figure rises to about 15% in Continental Europe, and to as much as 60% in Russia, Gulf countries, and a number of Latin American countries. The size of offshore wealth is not easily explained by tax or institutional factors. Among countries with a large stock of offshore assets, one finds autocracies (Saudi Arabia, Russia), countries with a recent history of autocratic rule (Argentina, Greece), alongside old democracies (United Kingdom, France). Among those with the lowest stock of offshore assets, one finds relatively low-tax countries (Korea, Japan) alongside the world's highest tax countries (Denmark, Norway). Instead, geography and specific national trajectories seem to matter a great deal. Proximity to Switzerland-the first country that developed a cross-border wealth management industry, in the 1920s-is associated with higher offshore wealth, as is the presence of natural resources, and political and economic instability post-World War II.
Our second contribution is to investigate the implication of offshore wealth for the levels and trends in wealth concentration. In recent years, following the pioneering work of Kuznets (1953) and Atkinson and Harrison (1978) , a number of studies have used tax data to construct top income and wealth shares for many countries (see Roine and Waldenström, 2015 , for a survey). A key concern raised by the use of tax returns to measure inequality, and indeed one of the main reasons why tax data have for a long time been viewed with skepticism, is tax avoidance and evasion. Tax records only provide information about income (and wealth, when a wealth tax exists) reported to the tax authority, not true economic income and wealth. Due to tax progressivity, the rich have particularly strong incentives to understate their resources.
We construct revised top wealth shares factoring in offshore assets for ten countries where wealth distributions have recently been estimated-Denmark, Finland, France, the Netherlands, Norway, Russia, Spain, Sweden, the United Kingdom, and the United States.
Because offshore wealth is very concentrated at the top, accounting for it increases the top 0.01% wealth share substantially, even in countries-such as Norway or Denmark-that do not use tax havens extensively. Offshore wealth has a larger effect on inequality in the U.K., Spain, and France, where, by our estimates, 30%-40% of all the wealth of the 0.01% richest households is held abroad. It has dramatic implications in Russia, where the majority of wealth at the top is held outside of the country. In the United States, offshore wealth also increases inequality, but the effect is more muted than in Europe, because U.S. top wealth shares are already very high even disregarding tax havens. In all cases, taking offshore wealth into account increases the rise in inequality seen in tax data markedly. This result highlights the importance of looking beyond tax data to study wealth accumulation among the very rich in a globalized world.
Our paper is part of a broader project, initiated in Alstadsaeter, Johannesen, and Zucman (2017) , aimed at studying the size and distribution of tax evasion and its implication for inequality. In Alstadsaeter, Johannesen, and Zucman (2017) , we use a variety of micro-data-random audits, leaks from offshore financial financial institutions (HSBC Switzerland, Mossack Fonseca), and tax amnesties-to study how tax evasion varies with wealth. In all the micro-data we have access to, offshore wealth turns out to be extremely concentrated: the top 0.1% richest households own about 80% of it, and the top 0.01% about 50%. This finding leads us to revise upward the top Scandinavian wealth shares. Here we draw on macro data to generalize the computations made in Alstadsaeter, Johannesen, and Zucman (2017) to more countries. We take the distribution of hidden wealth observed in leaks and amnesties and apply this distribution to our newly constructed country-by-country estimates of offshore wealth.
At the outset, it is worth stressing that measuring offshore wealth involves a margin of error.
First, the BIS statistics that we rely on only cover bank deposits, not the portfolios of equities, bonds, and mutual fund shares that households entrust to offshore banks. The distribution of offshore bank deposits across countries, however, is likely to be strongly correlated with that of total offshore wealth, so that the orders of magnitude we obtain are likely to be robust.
Second, the use of anonymous shell corporations makes it increasingly hard to identify the beneficial owners of the wealth held offshore. In the macroeconomic data we use, a growing amount of wealth is assigned to the British Virgin Islands, Panama, and similar tax havens where most of the world's shell corporations are domiciled. The use of shell companies has increased particularly fast since the mid-2000s (for reasons discussed in Section 4 below). We therefore choose to express our estimates for the mid-2000s (more precisely for [2006] [2007] , when the available statistics are less contaminated by shell companies than today. Our results provide a snapshot of offshore wealth on the eve of the global financial crisis. In Section 3, we discuss a number changes that have happened since the Great Recession and how they have affected the dynamic of offshore wealth, but we leave to future research the task of establishing country-by-country time series of offshore wealth. Third, for the purpose of investigating the implications of offshore wealth for inequality, we assume that the distribution of hidden assets seen in recent leaks and tax amnesties (as analyzed in Alstadsaeter, Johannesen, and Zucman, 2017) applies to all countries. This is a reasonable starting point, because the distribution of hidden assets by wealth group is remarkably similar in all the available sources. But one cannot exclude that offshore wealth is more or less concentrated in certain countries. Looking forward, we plan to expand and refine our approach as new sources of information emerge about the size and distribution of offshore assets (maybe from new leaks, or thanks to improvements in financial transparency) and wealth inequality statistics become available for more countries.
The rest of the paper proceeds as follows. Section 2 relates our work to the existing literature.
In Section 3, we present our estimates of the amount of wealth held in tax havens globally, updating the analysis of Zucman (2013) . In Section 4, we use bilateral banking statistics to construct new country-by-country estimates of the world's offshore wealth. We discuss the implications of our results for wealth inequality in Section 5 and conclude in Section 6. This paper is supplemented by a Data Appendix available online at http://gabriel-zucman.eu/ offshore. foreign investments-what is known as net errors and omissions. This method has been used by international organizations like the World Bank and the United Nations (e.g., Claessens and Naudé, 1993; UNDP, 2011) , non-governmental organizations such as the Tax Justice Network (e.g., Henry 2012), and academics (e.g., Pastor,1990; Boyce, 1992; Lensink et al., 2000) .
Our approach differs from most of these studies in a number of dimensions. First, we attempt to estimate stocks of wealth rather than flows. Second, we try to base our estimates as much as possible on direct, official statistics on the stock of offshore assets. Most importantly, the Swiss central bank publishes detailed statistics on the amount of offshore wealth managed by Swiss banks. Due to the outsized role played by Switzerland in cross-border wealth management, this data source alone (first analyzed in Zucman, 2013) plays a key role in our estimates, as described in Sections 3 and 4 below.
1 Third, to our knowledge we are the first to use the bilateral bank deposit data of the Bank for International Settlements to estimate the stock of offshore wealth owned by each country in the tax havens other than Switzerland.
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In our view, both the net-errors-and-omissions approach and the one we apply in this paper have merits; we view them as complementary. Our approach is likely to deliver conservative results, because it only captures financial wealth, disregarding valuables, works of art, real estate, and other non-financial assets. The net-errors-and-omissions approach is broader in scope, at is captures not only financial assets held offshore, but also real assets, the wealth of households who change residency, and-in some variants-some foreign assets managed by domestic financial institutions. This approach is valuable, and indeed we also rely on net errors and omissions to provide an estimate of Russia's offshore wealth, which we contrast to the estimate we obtain from observable BIS bank deposits (see Section 4 below).
Top Income and Wealth Shares
We also contribute to the literature on inequality. Over the last fifteen years, there has been renewed interest for the long-run evolution of the distribution of income and wealth. Following the pioneering work of Kuznets (1953) and Atkinson and Harrison (1978) , a number of studies have used tax data to construct top income and wealth shares for many countries.
3 Two central findings have so far emerged from this research: inequality declined sharply in the Western world during the first half of the twentieth century, and it has increased since the 1980s, albeit much more in the United States than in Europe. A key driver of these evolutions has been long-run changes in the level and concentration of wealth. The main reason why inequality fell during the first half of the twentieth century is a series of large shocks to capital-the World Wars, the Great Depression, anti-capital policies such as steeply progressive capital taxation, nationalizations, and rent controls-which reduced the importance of wealth relative to income and the concentration of capital (Piketty and Zucman, 2014; Piketty, 2014) . More recently, labor income inequality has stabilized in the United States since the beginning of the twenty first century; top income shares have mostly risen because of rapid wealth accumulation at the top Piketty, Saez and Zucman, 2017) . In both cases, changes in wealth concentration among the rich play a key role for the dynamic of overall inequality.
The rise of tax havens raises a serious issue for this literature. Tax The literature on inequality has discussed the potential problems raised by top-end tax avoidance and evasion (e.g., Atkinson, Piketty, Saez, 2011, pp. 36-40) , but until recently there was little data that would allow to systematically quantify it. Larudee (2016) investigates the extent to which capital flight to Switzerland can explain the decline in the French top 1% income share between the two world wars. Roine and Waldenström (2008) and Martínez-Toledano (2017) are the only papers that focus on the distributional implications of offshore wealth for the recent period. Roine and Waldenström (2008) use the net-errors-and-omissions approach described above (and similar residuals in the financial accounts) to estimate the amount of wealth hidden by Swedish residents, and assume that this wealth primarily belongs to the top, while Martinez-Toledano (2017) uses amnesty data in Spain. One of our contributions in this paper is that we are able to analyze the implications of offshore wealth for a larger sample of countries.
3 The Global Amount of Wealth in Tax Havens
Data and Methodology
We are interested in quantifying the wealth that households own outside of their country of residence, and is therefore hard to observe and tax by domestic authorities: offshore bank deposits; portfolios of bonds, equities, mutual fund shares, and derivatives managed by foreign financial institutions; gold, diamonds and works of art stashed in vaults and "freeports" abroad, and foreign real estate. Because no systematic information exists on offshore real estate and other non-financial assets, we restrict our attention to offshore financial wealth, which is the most important form of wealth at the top. While quantifying offshore financial wealth involves a margin of error, this exercise can be conducted fairly rigorously and precisely, because there exists several official, direct, and publicly available statistics on the wealth held in tax havens.
Some of these data raise difficulties, as we discuss below, but taken together they paint a consistent picture.
There are three main data sources to measure offshore financial wealth. First, and most importantly, the central bank of Switzerland publishes detailed statistics on the bank deposits, portfolios of equities, bonds, and mutual fund shares managed by Swiss banks on behalf of foreigners.
4 Thus, we know that foreigners owned $2.3 trillion in Swiss banks in April 2017. Because Switzerland has historically played an outsized role in cross-border wealth management, this data source alone captures a large fraction of the world's total offshore wealth (30%-50% in recent years). Second, all significant offshore financial centers-including Hong Kong, Singapore, the Cayman Islands, and the Bahamas-disclose statistics on the amount of deposits owned by foreigners in their banks. The main limitation of these data, which are disseminated by the Bank for International Settlements, is that they miss the largest form of offshore wealth, namely portfolio securities. Third, we can have a sense of the global amount of offshore portfolio securities by looking at specific anomalies in global investment statistics. The equities, bonds, and mutual fund shares owned by households on foreign accounts are duly recorded on the liability side of the international investment positions of countries (the stock equivalent of the balance of payments), but not on their assets side. This causes a discrepancy between global portfolio liabilities and assets. 5 Using these anomalies, Zucman (2013) estimates that the equivalent of 10% of the world's GDP is held offshore. A similar estimate is obtained by Pellegrini, Sanelli, and Tosti (2016) .
Global Offshore Wealth and Its Evolution Since 2001
Figure 1 shows the evolution of global offshore wealth since 2001, estimated using the same methods and data sources as in Zucman (2013) but drawing on the latest available international investment positions of countries. We find that the stock of offshore wealth has remained equal to about 10% of world GDP, with no particular trend. Figure 2 shows where the world's offshore wealth is located, based on the amount of cross-border bank deposits managed in each offshore income discrepancy of $177 billion. In practice, it is difficult to separate cross-border primary income (which in principle should include cross-border dividends and interest) from cross-border secondary income (which in principle should mostly include remittances). 6 Because of valuation effects on the equities held offshore, the ratio of offshore wealth to world GDP rises during stock market booms and falls during busts. Another way to quantify the importance of offshore wealth that neutralizes valuations effects involves dividing it by the world's household financial wealth. Offshore wealth appears to be stable at about 8% of global household financial wealth over the 2001-2015 period. Not all countries publish financial accounts, however, so there is a bit more uncertainty on the value of global household financial wealth than world GDP. the Swiss data are of particularly high quality, we conduct our allocation in three steps. We first estimate how much each country owns in Switzerland, then estimate how much each country owns in the tax havens other than Switzerland, and last combine the two distributions. We discuss each step in turn.
Who Owns the Wealth in Switzerland?
The Swiss central bank has been publishing a country-by-country breakdown of the wealth owned by foreigners in Swiss banks annually since the 1970s. These data cover all the banks located in Switzerland, including the subsidiaries of foreign banks and excluding the subsidiaries of Swiss banks abroad. They provide information on a specific type of wealth, known as fiduciary deposits, which is large and likely to be representative of all the offshore wealth managed by Swiss banks. Fiduciary deposits are akin to money market funds: Swiss banks invest the money put in fiduciary deposits in foreign money markets on behalf of their clients. Legally speaking, all interest is considered to be paid by foreigners to the depositors, with the Swiss banks acting 7 In order to compute the amount of offshore wealth in each offshore center, we assume that the ratio of deposits to portfolio securities is the same everywhere. In addition, we use statistics published by domestic central banks to estimate what fraction of cross-border bank deposits belong to households vs. corporations (see Johannesen and Zucman, 2014 , for a discussion of these data) and we exclude all the wealth that belongs to corporations. For instance, the available evidence suggests that about 90% of the cross-border bank deposits in the United Kingdom belong to corporations, so we only include 10% of the UK's bank deposits under the line "offshore wealth in the other European tax havens" in Figure 2 . Generally speaking, most deposits tend to belong to households in offshore centers specialized in private wealth management (such as Switzerland, the Channel Islands, Luxembourg, or Singapore) while most belong to corporations in big financial centers that provide a wide array of international financial services (such as the United Kingdom and the United States). Our series therefore put a much higher weight on Switzerland or Luxembourg than on the U.K. or the U.S. See Appendix Table A.2 for detailed computations.
8 See Appendix Figure 2a , 2b, and 2c; and Appendix Tables 2a, 2b , and 2c.
merely as "fiduciaries". For that reason, interest earned on fiduciary deposits is not taxed in Switzerland, contrary to interest earned on regular bank deposits, which is subject to a 35% withholding tax. In 2007, fiduciary deposits accounted for about 25% of all the offshore wealth managed by Swiss banks.
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The main difficulty raised by the Swiss data is that a large fraction of the wealth held in Switzerland-as in most other offshore centers-belongs on paper to shell companies, trusts, foundations, and personal holding companies incorporated in other tax havens. As a result, a significant fraction of the offshore wealth managed by Swiss banks is assigned to the British 
Offshore Wealth in the Tax Havens Other than Switzerland
Most tax havens other than Switzerland also compile statistics on who owns wealth in their banks. Until recently they did not publish them, but this changed in 2016 when many offshore centers authorized the Bank for International Settlements to disseminate bilateral banking statistics (e.g., the amount of deposits owned by Indian residents in Hong Kong). Importantly, The deposits owned in these centers, however, can be estimated as a residual.
The BIS bilateral banking statistics are generally of high quality. All banks above a modest size threshold (typically about 10 million dollars in assets) have to report. The data have been collected for a long time-sometimes as far back as the 1970s-and reporting practices have improved over time. This paper is not the first to use these data for research purposes (see, e.g., Johannesen and Zucman, 2014 ); a number of prior studies obtained access to them when they were available to some institutions (e.g., central banks) with strict confidentiality agreements.
However these agreements typically prohibited publication of statistics at the bilateral level, so the data could not be used to construct estimates of offshore wealth. The main limitation of the BIS data is that bank deposits only account for a fraction of total offshore wealth, so we need to make assumptions. We assume that if Indians own 10% of the bank deposits in Hong Kong, then they also own 10% of the offshore wealth held there-i.e., that the distribution of deposits is the same as that of offshore wealth. In practice, the correlation between the two distributions is likely to be high but imperfect. For instance, U.S. corporations may own the bulk of the bank deposits in the Cayman Islands, while U.S. households might own a smaller 10 http://projects.icij.org/swiss-leaks/.
fraction of the total offshore wealth in the Caymans. With the data at our disposal, we cannot quantify the size of the potential bias. Its impact on our country-by-country offshore wealth estimates is likely to be limited, however, because in 2007 close to half of all offshore wealth was held in Switzerland, where the data allow us to tease out corporations from households. 
Country-by-Country Estimates of Offshore Wealth
We obtain country-by-country estimates of offshore wealth by adding up the wealth held in Switzerland and in the other tax havens. The results are reported in Figure 5 , where we show the ratio of offshore wealth to GDP for all countries with more than $200 billion in GDP in
2007.
12 For Russia, we report two estimates: one following the same methodology as for all other countries, and another one obtained by cumulating net errors and omissions following the methodology described in Novokmet, Piketty, and Zucman (2017) . This alternative estimate is broader in scope, at it includes real assets owned offshore (instead of financial assets only), and the wealth of non-residents (which is large in the Russian context) on top of offshore assets belonging to residents only.
We find that while about 10% of world GDP is held in tax havens globally, this fraction varies a lot across countries. As shown by Figure 5 , Scandinavian countries own the equivalent of only a 11 See Appendix Figure A .4 (for African countries), A.5 (for Asian countries), A.6 (for European countries), and A.7 (for Latin America).
few percent of GDP in offshore wealth, but this figure rises to about 15% in Continental Europe, and to as much as 60% in Russia, Gulf countries, and a number of Latin American countries.
The size of offshore wealth is not easily explained by tax, financial or institutional factors.
Among countries with a large stock of offshore assets, one finds autocracies (Saudi Arabia), countries with a recent history of autocratic rule (Argentina, Greece), alongside old democracies (United Kingdom, France). One also finds countries with a highly developed domestic financial industry (Belgium, Germany) alongside countries with poorly developed financial institutions (Venezuela) as measured byČihák et al. (2012) . Among countries with the lowest stock of offshore assets, one finds low-tax economies (Korea) alongside the world's highest tax countries (Denmark, Norway). Instead, geography and specific national trajectories seem to matter a great deal. Proximity to Switzerland-the first country that developed a cross-border wealth management industry, in the 1920s-is associated with higher offshore wealth, as is the presence of natural resources, and political and economic instability post-World War II. These patterns are consistent with the analysis of Andersen et al. (2016) , who find that flows to tax havens vary systematically with windfall gains in the oil industry and political shocks, such as elections and coups.
A case in point is the contrast between Russia (where private and offshore wealth boomed in the 2000s as oil and gas prices rose) and China. According to our estimates, the offshore wealth of China amounts to only 2.3% of its GDP, 20 times less than in Russia-when using net error and omissions to estimate Russia's offshore wealth-or 6 times less when relying on the BIS data. However, one should keep in mind that these estimates are for 2007, at a time when Hong Kong still played a minor role in cross-border wealth management. Because of the boom in the Hong Kong private banking industry, it is likely that China's offshore wealth has increased since 2007. Estimating the offshore wealth of China in recent years raises complicated issues, however, due to the changing integration of Macao and Hong Kong with mainland China, and the rise of shell companies. We leave this task to future research.
As with any attempt to measure the unrecorded economy, our country-by-country estimates of offshore wealth involve a margin of error. However, we believe that they are globally reliable, for one simple reason: by construction our country figures sum up to the world's offshore wealth, which itself is by design fully consistent with the international investment positions of countries, central bank data, and official statistics published by tax havens-and is at the low-end of the scale of available estimates (Figure 1) . Our figures can all be reproduced step-by-step using publicly available statistics; we therefore see them as a useful starting point. To assess their reliability, we conduct the following robustness checks: we compare our estimates of offshore wealth to data that have become available in 2016 in the context of the Panama Papers. Zimbabwe, Kenya-which all have high offshore wealth to GDP ratios. The main exception is China, who is over-represented in the Mossack-Fonseca data. One interpretation is that Chinese residents do not use shell companies to conceal wealth in foreign banks, but to circumvent a number of regulations that restrict cross-border investments in and out of China. Another possible interpretation is that we under-estimate the amount of Chinese offshore wealth-maybe precisely because an abnormally high fraction of it is held through shell companies.
Robustness
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Restricting the analysis to high-tax OECD countries, Figure 7 shows that there is a strong correlation between how much each country owns in wealth offshore, and the number of owners of Mossack-Fonseca shell companies. Greece, by our estimate, owns 40% of its GDP in offshore wealth, and it turns out it also features prominently in the Panama Papers. At the other end of the spectrum, Scandinavian countries have low stock of offshore wealth and few owners of Mossack-Fonseca shell companies. Overall, these findings corroborate the view that our countryby-country estimates of offshore wealth are likely to be reliable. Looking forward, new leaks or improvements in financial transparency might enable us to improve our estimates.
Implications for Top Wealth Shares
In this Section, we investigate the implications of offshore wealth for the measurement of wealth inequality. Over the last few years, a number of studies have estimated top wealth shares using tax data. As a result, we now have access to wealth distribution estimates that are reasonably comparable for ten countries, which together accounted for close to half of world GDP (using market exchange rates) in the 2000s: Denmark, Finland, France, the Netherlands, Norway, Russia, Spain, Sweden, the United Kingdom, and the United States. We investigate how taking offshore wealth into account modifies wealth inequality in these ten countries, focusing on the 2000s. 
Methodology to Correct Top Wealth Shares
To correct top wealth shares, we start from our estimate of the stock of offshore wealth owned by each country. From there we need two ingredients: what fraction of the wealth held offshore is visible in the data used to estimate wealth concentration (typically, tax records), and how offshore assets are distributed across wealth groups. We discuss these two ingredients in turn.
First, there is a great deal of evidence that the vast majority of offshore wealth was not reported on tax returns in the 2000s. Two U.S. Senate (2008 Senate ( , 2014 reports found that 90% of the wealth held by U.S. citizens at UBS and Credit Suisse was undeclared in 2008; Johannesen and Zucman (2014) and Roussille (2015) find that 90% of the wealth held by Europeans in Switzerland was undeclared; 90%-95% of the wealth owned by Danish and Norwegian households at HSBC Swtizerland was not declared either (Alstadsaeter, Johannesen, and Zucman, 2017) . Even when no illegal tax evasion is involved, offshore wealth is typically structured in a way that it does not generate taxable income nor reportable assets. This is done by combining trusts, foundations, and holding companies, so as to disconnect assets from their beneficial own-ers (Harrington, 2016) . These arrangements can be legal or illegal, but typically imply that tax authorities will not observe much offshore wealth or investment income earned offshore, except in exceptional circumstances (e.g., a taxable and properly declared inter-generational transfer of assets). In this paper, we do not take a stance on what fraction of offshore assets illegally evade taxes, but we assume that offshore wealth was not visible to tax authorities in the 2000s. Since our estimates of offshore wealth are conservative, we do not believe our overall methodology overstates the importance of offshore assets for the measurement of inequality.
Second, we distribute the macro stock of offshore wealth across wealth groups based on how offshore assets are distributed in the micro-data studied by Alstadsaeter, Johannesen, and Zucman (2017) , namely the HSBC leak (discussed in Section 4 above) and large samples of Scandinavian taxpayers who voluntarily disclosed previously hidden assets in the context of tax amnesties. Offshore wealth is similarly distributed in both data sources, and extremely concentrated: about 80% of it belongs to the top 0.1% richest households, and about 50% to the top 0.01%. There is no evidence that HSBC Switzerland catered to ultra-wealthy individuals only, nor that only the very rich use tax amnesties (in fact, the available evidence suggests that self-selection into amnesties is slightly negatively correlated with wealth; see Alstadsaeter, Johannesen, and Zucman, 2017, Section 3) . We therefore view these distributions as a reasonable starting point. Of course, it is unlikely that offshore wealth is distributed in exactly the same way in all the world's countries; but it is also highly unlikely that a large fraction of it belongs to households in the bottom 99% of the wealth distribution. Offshore private banks typically require customers to have a minimum amount of financial assets to invest (e.g., $1 million, or $10 million-levels of financial wealth above which one is typically in the top 1% or top 0.1%, respectively). In the Online Appendix Tables A.9, A.10, and A.11, we consider how different distributions affect our results; for all plausible distributions, the impact on our findings is second-order. Figure 9 shows the top 0.01% wealth share in our sample of countries, including vs. excluding offshore wealth. We find that accounting for offshore assets increases the top 0.01% wealth share substantially, even in countries-such as Scandinavian economies-that do not use tax havens extensively. The magnitude of the effect, however, varies a lot across countries. In Scandinavia, the top 0.01% wealth share rises from about 4% to about 5%. Offshore wealth has a larger effect on inequality in the U.K., Spain, and France, where, by our estimates, 30%-40% of all the wealth of the 0.01% richest households is held abroad. While France appears more equal than Scandinavia when disregarding offshore assets, it becomes more unequal when factoring it. The
How Offshore Wealth Affects Top Wealth Share
United Kingdom-which, according to Alvaredo, Atkinson and Morelli (2017) , is more equal than Scandinavia and France-becomes comparable to these economies. Offshore wealth has dramatic implications in Russia, where the vast majority of wealth at the top is held outside of the country. In the United States, offshore wealth also increases inequality, but the effect is more muted than in Europe, because U.S. top wealth shares are already very high even disregarding tax havens. 16 We obtain similar qualitative results for the top 0.1% wealth share (see Appendix Figure A .11).
Taking offshore wealth into account also increases the rise in inequality seen in tax data markedly. In Figure 9 , we correct the top 0.01% wealth share of France and the United Kingdom as far back as 1950. To do so, we assume that prior to the 2000s, the stock of offshore assets owned by these two countries followed the same evolution as the overall amount of offshore wealth managed by Swiss banks (and that hidden wealth was as concentrated in the past as today). Although a sizable margin of error is involved here, the broad patterns are likely to be robust: all the available evidence suggests that although the wealth held by Europeans in Switzerland was already far from insignificant in the post-World War II decades, it is in the 1980s and 1990s that it grew the most. 17 Accordingly to our estimates, once offshore wealth is factored in, the top 0.01% wealth share is now significantly higher in France today than it was in the early 1950s-contrary to what the raw estimates of Garbinti, Goupille and Piketty (2017) suggest. This result highlights the importance of looking beyond tax data to study wealth accumulation among the very rich in a globalized world. 18 The effect of offshore wealth on the dynamic of wealth concentration is less marked in the United Kingdom, because wealth inequality was much higher in the U.K. in the 1950s than in France (with a top 0.01% wealth share more than twice higher: 10% vs. 4%). Figure 10 shows the long-run evolution of the top 0.01% wealth share in Scandinavia, other 
Conclusion
In this paper we attempt to improve the measurement of wealth inequality by constructing new estimates of the amount of household wealth held offshore, and investigating the implications of offshore assets for top wealth shares. We make two main contributions. First, drawing on newly released statistics on cross-border bank deposits, we provide country-by-country estimates of the amount of offshore wealth owned by each of the world's country. The equivalent of about 10% of world GDP is held offshore globally, but this average masks a great deal of heterogeneity-from a few percent of GDP in Scandinavia, to about 15% in Continental Europe, and more than 50%
in Russia, some Latin American countries, and Gulf countries.
Second, we investigate the implication of this hidden wealth for top wealth shares in a sample of 10 economies for which comparable wealth inequality statistics exist. Accounting for offshore assets increases the level and the rise of top wealth shares seen in tax data, but the magnitude of the effect varies across countries. Offshore wealth has particularly dramatic implications for the Russian wealth distribution, where, by our estimates, around 60% of the wealth of the richest households is held offshore. More broadly, offshore wealth is likely to have major implications for the concentration of wealth in many of the world's developing countries, hence for the world distribution of income and wealth, which is the subject of growing interest (e.g., Lakner and Milanovic, 2013) .
Looking forward, we hope to systematize our approach to more countries, as new estimates of wealth distributions become available for more economies. Our estimates could also be refined as new data emerges on the level and distribution of offshore assets. Despite some progress in curbing bank secrecy in recent years, very little has been achieved in terms of statistical transparency. With the exception of Switzerland, no major financial center publishes comprehensive statistics on the amount of foreign wealth managed by its banks. Such opacity makes it hard to measure the evolution of global wealth and its distribution. Improving statistics on offshore wealth should be a priority for policy-makers in this area. 
Share of deposits in Switzerland
Notes: This figure plots for each country its share in the total amount of offshore wealth held in the tax havens other than Switzerland, against its share in the total amount of offshore wealth held in Switzerland. The black line is the 45-degree line. Countries below the 45-degree line tend to favor Switzerland rather than other offshore financial centers, and vice versa for countries above the 45-degree line. Zucman (2013) , on the basis on the geographical distribution of bilateral cross-border bank deposits in offshore centers-see text. For Russia, we also report an alternative estimate ("Russia (NEO)") obtained by cumulating net errors and omissions in the balance of payment, as estimated in Novokmet, Piketty and Zucman (2017 Tables 8b and  11b . Scandinavia is the arithmetic average of Norway, Sweden, and Denmark.
